Deciliation interferes with cell-cycle progression in Tetrahymena.
The impact of ciliary regeneration upon cell-cycle progression of the ciliate Tetrahymena was studied. It was found that cell division ceases during ciliary regeneration, and starts again about 4 h after deciliation. Deciliation of an asynchronously multiplying culture results in a rapid interruption of DNA synthesis, followed by resumption 1 h later. This was shown by pulse-labelling the cells with [3H]thymidine at various times after deciliation. Cytophotometric determinations of the macronuclear DNA content substantiated these observations, since the average DNA content per cell remained constant within the first hour of regeneration, confirming the labelling experiments, after which it rose. At its maximum, the average DNA content was more than doubled as compared with the beginning of the experiment. This indicates that a substantial proportion of the regenerating cells performed two rounds of DNA replication prior to cell division. The massive drop in the average DNA content during the fifth hour after deciliation indicates that the culture becomes partly synchronized for cell division by the deciliation procedure. The division synchrony results from a greater delay of the next cell division when G2 cells are deciliated than occurs in G1 cells. This was shown by deciliating cultures of Tetrahymena thermophila cells in the respective stages of the cell cycle, which had been partly synchronized by elutriator centrifugation. Thus, deciliation followed by ciliary regeneration causes a varying degree of retardation in progression through the cell cycle, being greatest for G2 cells and least for G1 cells.